Math 102 Fall 2009 Exam #3 Study Guide

This study guide has three components:
I. Problems to focus on in textbook
II. Example problems from previous quarters’ Exams
III. Concepts to know
Mastering all three components is key to mastering the exam.


I. Problems to focus on in the textbook
2.2 #7-10, 13-22, 29-42, 49-60, 71-76, 85-92
2.3 #35-60, 71-75
2.4 #1-12, 25-32, 37-40, 59-64
2.5 #53-74, 75-82
2.6 #5-26
3.1 	#1-48
There are other problems in the textbook similar to these.  For more examples, you should consider these as well as your assigned homework problems.
	Chapter 2 Review Section:	#19-62, 68-92
	Chapter 2 Test:			#2-25
	Chapter 3 Review Section: 	#1-8
	Chapter 3 Test: 			#1-2



II. Example problems from previous quarters’ Exams
1. For each of the relations below, determine if the relation is a function.  If it’s not a function, explain why not (give at least one relationship that violates the definition of a function). Then find the domain and range of the relation.  Assume the graphs in parts d and e extend in the directions shown. 
a. 
		YES	NO
b. Input: Ages of students in a high school
Output: Grades received on the last midterm exam			YES	NO
c. 									YES 	 NO
	Input
	Output

	Iowa

	20

	Alaska

	15

	Michigan

	3

	Ohio

	7

	Montana

	17

	New Jersey
	



d. [image: http://www.s-cool.co.uk/assets/learn_its/gcse/maths/graphs/algebraic-graphs/g-mat-graph-dia03.gif]				YES 	NO

e. [image: http://desk003.com/users/carol/cporbits/Hyperbola.jpg]			YES	NO

2. 

For the function  and , find the following values.
a. 

b. 

c. 

d. 

e. 

3. For each of the listed functions, find the requested value(s).
a. 

For , find 	
b. 

For , find  
c. 

For , find   
d. 

For , find  
4. 
For the linear function , find the x- and y-intercepts and graph the function. Clearly label each intercept.  
5. For each of the linear equations below, give the slope and y-intercept for each.
a. 

b. 
 
c. 

d. 
 (3 points)
6. Find the slope of the line between the indicated points.
a. (3,-2) and (-1,-6) 
b. (4,2) and (4,0)  

7. The graph below is labeled with its two intercepts.  Use those intercepts to determine if the line shown is parallel to the line passing through the points (-1,2) and (0,0). 
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8. 

Determine if the equations  and  are parallel, perpendicular or neither.
9. State the slope and y-intercept of the following lines.
a. 

b. 
 
c. 
 
d. 
  

10. Find the equation of the line with the indicated properties.  Solve for the indicated form of a line.
a. 

Slope is , intercept is .  Write in standard form. 
b. Slope is -2, passes through (1,-3).  Write in function notation. 

c. Passes through the points (-9,-2) and (-3,10).  Write in slope-intercept form. 
d. Undefined slope and passing through the point (4,7). 
e. 
Perpendicular to the line  and passing through the point (-4,8). In standard form. 
11. The value of a building bought in 1990 appreciates or increases, as time passes.  Seven years after the building was bought, it was worth $165,000; 12 years after it was bought, it was worth $180,000.
a. If the relationship between the number of years past 1990 (x=0 represents 1990) and the value of the building is linear, write an equation describing this relationship.
b. Use this equation to predict the value of the building in the year 2010.  
c. What was the value of the building in 1990?
12. Use the data in the table below to find a regression equation that models the price of a home based on their square footage.
	Square Feet
	1519
	2593
	3005
	3016

	Selling Price
	$91,238
	$220,000
	$254,000
	$269,000


a. Give the linear regression equation. 
b. Predict the selling price of a house with 2200 square feet of space.
c. Interpret the slope.
13. Solve the equations graphically.  Clearly state the solution.  Sketch the graph you get from your calculator.
a. 
  
b. 
   
14. Find the regression line for the data shown in the table below.  Sketch the graph of the data. (The sketch can be quite general, but label the dimensions of the window used.)

	Years since 1960
	5
	11
	25
	30
	35
	40
	44

	% Male Smokers
	51.9
	43.1
	32.6
	28.4
	27
	25.7
	23.4




Answers to questions in Part II.
1.a. NO; D: {-1,1/3,0,1,2}; R: {8,-4,5,1,0}; 1/3 and 2/6 are the same number and have different y-values
1.b. NO; D: {x|ages of all students in a high school≈13,14,15,15,16,17,18}; R: {y|grades received on last midterm exam≈A,B,C,D,F}; If any, say, two 15-year-olds received the same letter grade
1.c. YES; D: {Iowa, Alaska, Michigan, Ohio, Montana, New Jersey}; R: {20, 15, 3, 7, 17}
1.d. YES; D: all reals; R: {y|y≥-9}
1.e. NO; D: {x|x≤-2,or x≥2}; R: all reals; Fails the vertical line test
2.a. 3
2.b. 3
2.c. 5.1
2.d. 15.5
2.e. 9.553
3.a. 3
3.b. -14
3.c. 1
3.d. 2, -3
4. 
(0,2)
(-8/3,0)











5.a. M= 1/10, b= 11/10
5.b. M= 0, b= 7
5.c. No slope/undefined, no y-intercept
5.d. M= -2/3, b= 2
6.a. 1
6.b. undefined
7. No, they are not parallel	
8. perpendicular
9.a. Slope is 5, y-intercept is -2
9.b. Slope is 2/3, y-intercept = -10/3
9.c. Slope = -1/4, y-intercept = 0
9.d. Slope is undefined, no y-intercept
10.a. 10x – 35y = 7
10.b. F(x)= -2x-1
10.c. Y=2x+16
10.d. X=4
10.e. 3x+2y=4
11.a. Y = 3000x+144,000, or in thousands Y = 3x+144
11.b. $204,000
11.c. $144,000
12.a. Y = 114.453x – 81,378.675
12.b. $170,418
12.c. For every square foot the house size increases by the selling price will increase by about $114.45.
13.a. Y=8
13.b. ∅ (no solution)
14. window [0,50]x[0,55]; Y= -0.7033x + 52.2478








III. Concepts to Know
1. Be able to recognize a function in a number of different form: points, lists, graphs, words, equations. (2.2)
2. Be able to find the domain and range of functions or relations.  Know when a list is appropriate or an inequality/range of values. (2.2)
3. Be able to write equations in function notation, and correctly interpret it. (2.2)
4. Be able to graph linear equations by finding the x- and y-intercepts (if they exist). (2.3)
5. Be able to find the slope of a given line, and write in slope-intercept form. (2.4)
6. Be able to find the slope of a line connecting two points. (2.4)
7. Be able to determine if two lines are parallel, perpendicular or neither relative to either other. (2.4)
8. Be able to write an equation of a line given information on a slope and a point or two points. (2.5)
9. Be able to write linear equations to model word problems (2.3, 2.4, 2.5)
10. Be able to plot a set of data points and find the best-fit linear regression line in your calculator. (2.6)
11. Be able to use a linear equation to make predictions based on that equation. (2.4, 2.6)
12. Be able to solve linear equations graphically in your calculator. (3.1)

Good luck on the test!
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